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GHYHORSLQJKLJKSHUIRUPDQFHVROXWLRQVEDVHG IRUH[DPSOH LQ UHXVHGDWDPDQDJHPHQW DQGGLVWULEXWHGSURFHVVLQJ
FRQFHSWV ,VRODWHG H[SHULPHQWDO SURFHVVHV FRQFHQWUDWH WKH NQRZOHGJH RQO\ RQ WKH VFLHQWLVW WKDW LV FRQGXFWLQJ WKH
DQDO\VLVZKLFK LVQRW WKHSURSRVDORI WKHVRFDOOHGFROODERUDWLYH ODERUDWRULHV WKHFXUUHQW WHQGHQF\ LQVFLHQWLILF
H[SHULPHQWDWLRQ
$VFLHQWLILFH[SHULPHQWFDQEHGHILQHGDVWKHXVHRILQWHUFRQQHFWHGVFLHQWLILFDSSOLFDWLRQVXVLQJRUQRWVFLHQWLILF
ZRUNIORZV$VFLHQWLILFZRUNIORZLVDPRGHORUWHPSODWHWKDWUHSUHVHQWVDVHTXHQFHRIDFWLYLWLHV LPSOHPHQWHGE\
WRROVSURJUDPVDQGVHUYLFHVDQGWKDWFDQEHLQWHUSUHWHGDQGH[HFXWHGWKURXJKD6FLHQWLILF:RUNIORZ0DQDJHPHQW
6\VWHP6:06
7KXV H[SHULPHQWDO SURFHVVHV WKDW XWLOL]H ZRUNIORZV RIWHQ VXIIHU IURP WKH SUREOHP RI ORVV RI NQRZOHGJH
FRQVLGHULQJWKDWWKHSURFHVVHGWDVNVDUHQRWJHQHUDOO\DGHTXDWHO\GRFXPHQWHG7KHWDVNVDUHVSHFLILHGLQ6:06V
WKDW LQPRVW FDVHV DUH OLPLWHG WRPDQDJH WKH H[HFXWLRQRI WKH VFLHQWLILFZRUNIORZ LVRODWHG IURP WKH H[SHULPHQW
+RZHYHUWRUHSUHVHQWDQGVXSSRUWWKHGHYHORSPHQWRIVFLHQWLILFH[SHULPHQWDGHTXDWHO\6:06QHHGVWRUHJLVWHUWKH
FKDQJHV LQ WKH DVVRFLDWHG ZRUNIORZV DV WKHVH ZRUNIORZV FDQ EH PRGLILHG GXULQJ WKH UHVHDUFK 7KH ORVV RI
LQIRUPDWLRQ DERXW FKDQJHV FDQ DOVR FDXVH D ODFN RI FRQWURO LQ FRQGXFWLQJ WKH H[SHULPHQW GXH WR WKH DEVHQFH RI
NQRZOHGJH DERXW WKH RULJLQ RI WKH GDWD JHQHUDWHG LQ WKH H[HFXWLRQ OLIH F\FOH 7KH LQH[LVWHQFH RU WKH IDLOXUH LQ
FDSWXULQJ WKLV LQIRUPDWLRQ PD\ DOVR FXOPLQDWH LQ WKH GLIILFXOW\ LQ LGHQWLI\LQJ WKH ZRUNIORZ WKDW JHQHUDWHG WKH
H[SHULPHQWRUPRUHVSHFLILFDOO\WKHYHUVLRQWKDWZRXOGHQDEOHREWDLQLQJPRUHFRQFLVHLQIRUPDWLRQDERXWLW
$FFRUGLQJ WR  WKH XVH RI LQGHSHQGHQW WRROV WR PDQDJH WKH H[SHULPHQW DQG WR DQDO\]H LWV GDWD LV QHFHVVDU\
FRQVLGHULQJWKDWWKHPDMRUSDUWRI6:06VGRQRWKDYHVXFKIXQFWLRQDOLW\,QWKLVFRQWH[WZRUNIORZVYHUVLRQFRQWURO
EDVHGRQ WKHPDLQWHQDQFHDQGHYROXWLRQ WHFKQLTXHVFDQEH LQWHJUDWHG LQWR WKHH[SHULPHQW OLIHF\FOHDV VKRZQ LQ
)LJXUH ,Q WKLVFDVH WKHZRUNIORZ OLIHF\FOHEHFRPHVSDUWRI WKHH[SHULPHQW OLIHF\FOHZKLFKFRQWULEXWHV WR WKH
GHFLVLRQPDNLQJDQGFRQWUROE\WKHUHVHDUFKHU

)LJ(6(&23UR9HUVLRQ([SHULPHQWF\FOH
7KHUHIRUHWKLVVWXG\DLPVWRDGGUHVVWKHPDLQWHQDQFHDQGHYROXWLRQRIVFLHQWLILFZRUNIORZVDGDSWLQJFRQFHSWVRI
VRIWZDUH HYROXWLRQ DQGPDLQWHQDQFH IRU WKH VFLHQWLILF H[SHULPHQWDWLRQ FRQWH[W WKURXJK YHUVLRQLQJ DQG VLPLODULW\
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GHJUHHREWDLQHGZLWKGDWDSURYHQDQFHVXSSRUW7KHSDSHUSURSRVHVWKHGHYHORSPHQWRIDQDUFKLWHFWXUHIRUVFLHQWLILF
ZRUNIORZVHYROXWLRQDQGPDLQWHQDQFHDXWRPDWLFDOO\SURYLGLQJVWUDWHJLFLQIRUPDWLRQIRUVFLHQWLVWVWRPDNHGHFLVLRQV
UHODWHG WRH[SHULPHQWRU WRREWDLQDGGLWLRQDONQRZOHGJHDERXW LW7KLVDUFKLWHFWXUH LVQDPHG(6(&23UR9HUVLRQ
ZKLFKH[WHQGVWKH(6(&2DUFKLWHFWXUH
7KHSDSHUKDVILYHVHFWLRQVEHVLGHVWKHLQWURGXFWLRQ6HFWLRQSUHVHQWVWKHUHVHDUFKFRQWH[W6HFWLRQSUHVHQWV
WKH UHODWHG ZRUN ,Q VHFWLRQ  LW LV SUHVHQWHG (6(&2 3UR9HUVLRQ 6HFWLRQ  GLVFXVV (6(&2 3UR9HUVLRQ XVH
/DVWO\6HFWLRQSUHVHQWVFRQFOXVLRQVDQGIXWXUHZRUNV
5HVHDUFK%DFNJURXQG
7KHVRIWZDUHPDLQWHQDQFHDFWLYLW\LVFKDUDFWHUL]HGE\WKHUHYLVLRQRIDVRIWZDUHSURGXFWDOUHDG\GHOLYHUHGWRWKH
FOLHQW IRU HUURUV FRUUHFWLRQ LPSURYHPHQW LQ SHUIRUPDQFH RU SURGXFW DGDSWDWLRQ WR D QHZ HQYLURQPHQW ,Q WKLV
FRQWH[W SUHVHQWV WKH /DZV RI 6RIWZDUH (YROXWLRQ ZKLFK DGGUHVVHV HLJKW DVSHFWV QRUPDOO\ REVHUYHG DW D
VRIWZDUHOLIHF\FOH6RPHRIWKHVHDVSHFWVFDQEHDSSOLHGLQWKHFRQWH[WRIPDLQWHQDQFHDQGHYROXWLRQRIZRUNIORZV
VXFKDVLWKH/DZRI&RQWLQXLQJ&KDQJHZKLFKVWDWHVWKDWDOOVRIWZDUHKDVWREHPRGLILHGFRQWLQXRXVO\RUZLOO
EHFRPH OHVV XVHIXO $SSO\LQJ WR WKH ZRUNIORZ FRQWH[W DV WKH UHVHDUFK DGYDQFHV ZRUNIORZV WHQG WR UHTXLUH
HYROXWLRQ WR NHHS XS XVHIXO IRU UHVHDUFK LL WKH /DZ RI ,QFUHDVLQJ &RPSOH[LW\ ZKLFK GHILQHV WKDW ZLWK WKH
SURFHVVRIHYROXWLRQWKHVWUXFWXUHWHQGVWREHFRPHPRUHFRPSOH[DQGUHTXLUHVPRUHDWWHQWLRQ7KXVDVDZRUNIORZ
LVH[SDQGHGLWVKRXOGEHRSWLPL]HGVRWKDWWKHUHLVQRGHJUDGDWLRQZLWKWLPHLLL7KH/DZRI&RQWLQXLQJ*URZWK
GHILQHV WKDW GXULQJ VRIWZDUH OLIH F\FOH LQFUHPHQWDO FKDQJHV DUH FRQVWDQW ,Q WKH FRQWH[W RIZRUNIORZV LW VKRXOG
HYROYHDVWKHUHVHDUFKHYROYHVZLWKQHZIXQFWLRQDOLWLHV
&RQVLGHULQJDQH[SHULPHQW OLIH F\FOH SURSRVHG WKHFUHDWLRQRI DQHZVWDJH FDOOHG WKHRSWLPL]DWLRQRI WKH
VFLHQWLILF ZRUNIORZ WR LGHQWLI\ IDXOWV RU ZHDN SRLQWV LQ WKH ZRUNIORZ LQ RUGHU WR RSWLPL]H WKH DGDSWDWLRQ DQG
IDFLOLWDWHLWVUHXVH,QWKLVFRQWH[WZRUNIORZVFDQEHDGDSWHGDORQJWKHH[SHULPHQWDWLRQF\FOHEHLQJQHFHVVDU\WKH
FRQWURORIFKDQJHVWRHQDEOHWKHUHSOLFDWLRQRIWKHVWXG\,QWKLVVFHQDULRZRUNIORZGDWDYHUVLRQVVKRXOGEHVWRUHGLQ
DUHSRVLWRU\DORQJZLWKWKHUHTXLUHGSDUDPHWHUVDQGUHVRXUFHVQHFHVVDU\IRUWKHH[HFXWLRQ7KHFDSWXUHDQGVWRUDJH
RIZRUNIORZYHUVLRQVDQGWKHLUUHODWHGGDWDPD\EHSHUIRUPHGXVLQJGDWDSURYHQDQFHWHFKQLTXHVDLPLQJWRJHWWKH
GHVFULSWLRQRIWKHRULJLQVRIDSLHFHRIGDWDDQGWKHPHWKRGE\ZKLFKLWLVSDVVHG
7KH GDWD SURYHQDQFH FDQ EH GLYLGHG LQWR SURVSHFWLYH DQG UHWURVSHFWLYH W\SHV $FFRUGLQJ WR SURVSHFWLYH
SURYHQDQFH FDSWXUHV WKH VWHSV WKDW PXVW EH IROORZHG LQ RUGHU WR JHQHUDWH D SURGXFW ZKLOH WKH UHWURVSHFWLYH
SURYHQDQFHFDSWXUHVWKHVWHSVSHUIRUPHGE\DFRPSXWDWLRQDOWDVNDVZHOODVWKHLQIRUPDWLRQDERXWWKHHQYLURQPHQW
7KURXJK D PRGHO WKDW VXSSRUWV WKH H[FKDQJH RI SURYHQDQFH LQIRUPDWLRQ LQ KHWHURJHQHRXV HQYLURQPHQWV LW LV
SRVVLEOH WRXVHSURYHQDQFHLQIRUPDWLRQDERXWHQWLWLHVDFWLYLWLHVDQGSHRSOHLQYROYHGLQSURGXFLQJDSLHFHRIGDWD
HQDEOLQJ WKHFHUWLILFDWLRQRITXDOLW\RU UHOLDELOLW\RIDQH[SHULPHQW2XUZRUNXVHV WKH3529SURYHQDQFHPRGHO
ZKLFKSURYLGHVVHYHUDOIRUPVRINQRZOHGJHUHSUHVHQWDWLRQZKLFKLVGHWDLOHGLQ6HFWLRQ
5HODWHG:RUNV
7KHZRUNSUHVHQWHG LQSURSRVHV WKHYHUVLRQLQJRIZRUNIORZVXVLQJ WKHFRVLQHGLVWDQFHPHDVXUH IRFXVLQJRQ
VXSSRUWLQJWKHDQDO\VLVRISURFHVVHVUHSRVLWRULHVZKHUHZRUNIORZVDUHJURXSHGDFFRUGLQJWRWKHVLPLODULW\EHWZHHQ
WKHDFWLYLWLHV$QDSSURDFKLQGHSHQGHQWIURPWKHFRPSDULVRQPRGHO WKURXJK6L'LIIDSSOLFDWLRQLVSUHVHQWHGE\
0\([SHULPHQWSURSRVHVWKHVHSDUDWLRQRIVFLHQWLILFZRUNIORZVE\RUJDQL]LQJWKHPLQWRJURXSVLQRUGHUWRDOORZ
WKHUHXVHLQRWKHUH[SHULPHQWV,WDOVRDOORZVWKHLQWHUDFWLRQDPRQJUHVHDUFKHUV WKURXJKWKHH[FKDQJHRISHUVRQDO
PHVVDJHV+RZHYHULWGRHVQRWDOORZWKHDQDO\VLVRIWKHUHVXOWVRIDQH[SHULPHQWWRGRZQORDGUHVXOWVRUWRDFFHVV
SURYHQDQFHUHSRVLWRULHVGLUHFWO\$QRWKHUUHSRVLWRU\FDOOHG&URZ/DEVZDVGHYHORSHGE\WKH9LV7UDLOVJURXS,W
VXSSRUWVWKHH[HFXWLRQRIZRUNIORZVWKHLPSRUWRIGDWDLQSXWWKHDQDO\VLVDQGUHXVHE\WKLUGSDUWLHV+RZHYHULW
GRHVQRWDOORZWKHDQDO\VLVRIGDWDSURYHQDQFHEHLQJDYDLODEOHWRUHVHDUFKHURQO\WKHGDWDLQ;0/IRUPDW
$Q DUFKLWHFWXUH IRU FRPSDULVRQ DQG JURXSLQJ RI SUHH[LVWLQJZRUNIORZV E\ VLPLODULW\ IRU WKH FRQVWUXFWLRQ RI
PDQ\H[SHULPHQWVE\PHDQVRIERWWRPXSDSSURDFKHV LVSUHVHQWHGLQ6LPL)ORZ$SRUWDOFDOOHG&ROODE&XPXOXV
DOORZV DFFHVV WR WKH FRQWHQW RI SURYHQDQFH UHSRVLWRU\ HQDEOLQJGDWD DQDO\VLV WKDW LV JHQHUDWHGRU FRQVXPHG7KH
VFLHQWLVWVKDYHDFFHVVWRDVHWRISURYHQDQFHUHSRVLWRULHVDQGWKH\FDQFRPPHQWFUHDWHGLVFXVVLRQWRSLFVDQGDQDO\]H
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WKH UHVXOWVFROODERUDWLYHO\ZLWK LWV UHVHDUFKSDUWQHUV+RZHYHUGHVSLWHKDYLQJZRUNIORZ LQIRUPDWLRQ WKHUHDUHQR
LQIRUPDWLRQDERXWLWVPDLQWHQDQFHDQGHYROXWLRQ%HVLGHVGDWDVWRUDJHIRUPDWIROORZVLWVRZQSDWWHUQDQGGRHVQRW
XVHDVWDQGDUGPRGHOWRVXSSRUWGDWDH[FKDQJLQJVXFKDV3529PRGHODQGGRHVQRWXVHRQWRORJLHVIRUSHUIRUPLQJ
LQIHUHQFHVRYHUZRUNIORZLQIRUPDWLRQSURYLGLQJVWUDWHJLFDOLQIRUPDWLRQWRUHVHDUFKHUV
(6(&23UR9HUVLRQ
7KH(6(&23UR9HUVLRQKDVDVLWVPDLQREMHFWLYHWRDGDSWPDLQWHQDQFHDQGHYROXWLRQIRXQGDWLRQVWRVFLHQWLILF
ZRUNIORZVFRQWH[WE\VWRULQJWKHPRGHOLQJDQGH[HFXWLQJGDWDRIDZRUNIORZLQDSURYHQDQFHUHSRVLWRU\EDVHGRQ
3529PRGHODOORZLQJDQDO\VLVYHUVLRQLQJJURXSLQJDQGGHULYDWLRQRIVFLHQWLILFZRUNIORZV7KHGDWDSURYHQDQFH
DVVLVWLQHYDOXDWLQJWKHUHVXOWVRIDQH[SHULPHQWHQDEOLQJWKHDQDO\VLVRIZRUNIORZKLVWRULFDOGDWDWKURXJKRXWLWVOLIH
F\FOH7KHXVHRI3529SURYHQDQFHPRGHOHQDEOHVWKHNQRZOHGJHH[WUDFWLRQWKURXJKWKHLUFDXVDOUHODWLRQVKLSVDQG
DVVRFLDWHGZLWKWKHXVHRIRQWRORJ\LWDOORZVWKHLQIHUHQFHRIQHZNQRZOHGJH7KHGDWDFROOHFWHGKDYHLQIRUPDWLRQ
WKDWUHODWHVWKHVHUYLFHVXVHGE\WKHZRUNIORZLWVLQSXWSDUDPHWHUVDQGWKHUHVXOWVREWDLQHGIURPLWVH[HFXWLRQ
$PRQJ WKH PDLQWHQDQFH W\SHV WKDW FDQ EH XVHG LQ D ZRUNIORZ ZH FDQ PHQWLRQ L &RUUHFWLYH FRUUHFWLYH
PDLQWHQDQFH LQ WKH ZRUNIORZ DUH XVHG WR DGMXVWPHQWV GXULQJ WKH H[SHULPHQW FUHDWLRQ 7KLV W\SH RIPDLQWHQDQFH
RFFXUVXQWLOWKHZRUNIORZSURFHVVLVVWDEOHDOORZLQJWKHXVHE\UHVHDUFKHUVLL$GDSWLYHDGDSWLYHPDLQWHQDQFHVDUH
XVHGZKHQWKHUHLVWKHQHFHVVLW\WRFUHDWHDZRUNIORZVLPLODUWRDQH[LVWLQJRQHEHLQJXVHGDVDEDVHPRGHODYDLODEOH
LQWKHUHSRVLWRU\LLL(YROXWLRQDU\HYROXWLRQDU\PDLQWHQDQFHRFFXUVE\WKHQHHGIRUDQHZUHVRXUFHIRUH[HFXWLRQ
RI WKHZRUNIORZWKDW LVQRWDYDLODEOHVXFKDVZHEVHUYLFH7KLVPDLQWHQDQFH W\SHKDVWKHREMHFWLYH WRPRGLI\ WKH
ZRUNIORZLQRUGHUWRDOORZWKDWLWVXVHFRQWLQXHVDFWLYH7KHUHSODFHPHQWRIDVHUYLFHZLWKDQHZRQHZLWKWKHVDPH
IXQFWLRQDOLWLHV FDQ EH FLWHG DV DQ H[DPSOH LY 5HHQJLQHHULQJ WKH UHHQJLQHHULQJ PDLQWHQDQFH FDQ EH XVHG WR
ZRUNIORZ SURFHVV RSWLPL]DWLRQ 7KLV PDLQWHQDQFH W\SH GHSLFWV D FRQVWDQW VWHS LQ WKH ZRUNIORZ OLIH F\FOH DV
SURSRVHGE\,WLVLPSRUWDQWEHFDXVHLWHQDEOHVWKHHYDOXDWLRQRIZRUNIORZH[HFXWLRQHIILFLHQF\
7KH DGRSWLRQ RI D SURYHQDQFHPRGHO FRXSOHGZLWK WKH XVH RI RQWRORJ\ZKLFK XVHV LQIHUHQFH UXOHV 3URSHUW\
&KDLQV LQ 2:/  HDVHV WKH GLVFRYHU\ RI LQIRUPDWLRQ DERXW HYROXWLRQ DQG PDLQWHQDQFH RI D ZRUNIORZ
,QIRUPDWLRQVXFKDVLZRUNIORZHYROXWLRQDU\OLQHLLZLWKZKLFKRWKHUZRUNIORZVWKHVDPHWDVNVDUHVKDUHGLLL
ZKDWPRGLILFDWLRQVRFFXUUHGGXULQJWKHH[SHULPHQWDOF\FOHLYZKLFKW\SHRIH[SHULPHQWLVOLQNHGDQGZKRDUHLWV
GHYHORSHUV DPRQJ RWKHUV DUH XVHIXO IRU QHZ UHVHDUFKHUV RU HYHQ UHVHDUFKHUV ZKR KDG EHHQ XVLQJ WKH RULJLQDO
ZRUNIORZ$VDUHVXOWWKH\FDQOHDUQDERXWFKDQJHVDQGGHSHQGLQJRQWKHFRQWH[WPLJUDWHH[SHULPHQWWRWKHQHZ
YHUVLRQRIZRUNIORZ ,Q DGGLWLRQEDVHGRQ LQIRUPDWLRQREWDLQHGE\ WKH LQIHUHQFHVKHOGE\ WKHRQWRORJ\ RQH FDQ
LGHQWLI\IDXOWVRUFKDQJHVLQWKHWDVNVDQGYLHZDIIHFWHGZRUNIORZVLQFUHDVLQJWKHQHHGIRUPDLQWHQDQFHWRNHHSWKH
ZRUNIORZVXVHIXOIRUDUHVHDUFK
7KHDUFKLWHFWXUHRI(6(&23UR9HUVLRQ LVDQHYROXWLRQRI(6(&2DUFKLWHFWXUHZLWK WKHDGGLWLRQRI WZRQHZ
PRGXOHVDVSUHVHQWHGLQ)LJXUH7KHSURYHQDQFHPRGXOHLVUHVSRQVLEOHIRUFROOHFWLQJGDWDIURPWKHPRGHOLQJDQG
H[HFXWLRQ RI WKH ZRUNIORZ 7KHVH GDWD FRQWULEXWH L WR GHWHFW WKH QHHG IRU PDLQWHQDQFH RU HYROXWLRQ RI WKH
ZRUNIORZLLWRLQGLFDWHUXQWLPHHUURUVSHUIRUPDQFHSUREOHPVDQGWKHQHHGIRUQHZIXQFWLRQDOLWLHVRUGDWDIDLOXUHV
DW WKLUGSDUW\ VHUYLFHV 'DWD LV FDSWXUHG IURP D ZHE VHUYLFH FRXSOHG ZLWK D 6:06 DQG KDV WKH VXSSRUW RI DQ
RQWRORJ\ LQWHJUDWHG WR WKH PRGXOH ZKLFK DVVLVWV LQ WKH JHQHUDWLRQ RI NQRZOHGJH WKURXJK LQIHUHQFHV 7KH RWKHU
PRGXOHLVWKHZRUNIORZYHUVLRQPDQDJHPHQWZKHUHGDWDUHODWHGWRWDVNVLQSXWYDOXHVRXWSXWDQGLQIRUPDWLRQIURP
H[SHULPHQWVDUHDVVRFLDWHGZLWKUHVSHFWLYHZRUNIORZVDQGDQDO\]HGWRDOORZWKHLGHQWLILFDWLRQRIVLPLODUZRUNIORZV
HYROXWLRQFKDUDFWHULVWLFVDQGRUPDLQWHQDQFHQHHGV,WXVHVDVDEDVLVWKHGDWDFDSWXUHGLQSURYHQDQFHPRGXOHDQG
LQIHUUHGE\RQWRORJ\6XEVHTXHQWO\UHVHDUFKHUVFDQTXHU\WKLVGDWD
'DWDEDVH PRGHOÁH[WHQGV (6(&2 UHODWLRQDO GDWDEDVH DQG 3529 SURYHQDQFH PRGHO ,QIRUPDWLRQ DERXW WKH
QXPEHU RI WDVNV DQG ZKLFK RI WKHP DUH XVHG DV LQGLFDWLYH RI ZRUNIORZ HYROXWLRQ RU PDLQWHQDQFH DUH REWDLQHG
WKURXJKLQIHUHQFHVLQWKHRQWRORJ\WKDWH[WHQGVWKH3529RULJLQDORQWRORJ\QDPHG3529235292SURYLGHVD


3URSHUW\&KDLQVDSSHDUHGLQWKH2:/DQGUXQVFODVVLI\LQJREMHFWVXVLQJWUDQVLWLYLW\EHWZHHQPXOWLSOHSURSHUWLHV
Á'DWDEDVHPRGHOLVDYDLODEOHLQKWWSJRRJO4LL&.E
551 Tássio F. M. Sirqueira et al. /  Procedia Computer Science  100 ( 2016 )  547 – 556 
VHW RI FODVVHV SURSHUWLHV DQG FRQVWUDLQWV WKDW FDQ EH XVHG WR UHSUHVHQW DQG H[FKDQJH SURYHQDQFH LQIRUPDWLRQ
JHQHUDWHGLQGLIIHUHQWV\VWHPVDQGFRQWH[WV+RZHYHU35292GRHVQRWH[SUHVVDOOUHTXLUHGNQRZOHGJHWRVXSSRUW
ZRUNIORZPDLQWHQDQFH DQG HYROXWLRQ 7KH H[WHQVLRQ RI 35292 DOORZHG WKH GLVFRYHU\ RI QHZ LQIRUPDWLRQ IRU
FDSWXUHSURVSHFWLYHDQGUHWURVSHFWLYHSURYHQDQFHRULJLQDO35292RQO\FDSWXUHVUHWURVSHFWLYHSURYHQDQFH7KLV
QHZ RQWRORJ\ GHYHORSHG LQ (6(&2 3UR9HUVLRQ FRQWH[W LV QDPHG 35292(;7 7KH XVH RI 35292(;7
DOLJQHG ZLWK WKH GDWDEDVH PRGHO DOORZV WKH H[WUDFWLRQ DQG LQIHUHQFH RI QHZ NQRZOHGJH UHODWHG WR VFLHQWLILF
ZRUNIORZVFRQFHUQLQJHYROXWLRQDQGPDLQWHQDQFH7KHFDXVDOUHODWLRQVKLSVRI3522(;7RQWRORJ\DUHSUHVHQWHGLQ
)LJXUH
)LJ(6(&23UR9HUVLRQ$UFKLWHFWXUHDGDSWHGIURP
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(6(&23UR9HUVLRQLQ$FWLRQ
$VPHQWLRQHG WKH(6(&23UR9HUVLRQSULPDULO\RSHUDWHV LQPRGHOLQJDQGH[HFXWLRQRI WKHH[SHULPHQWEHLQJ
SRVVLEOH WR DFFHVV ZRUNIORZV DQG VHUYLFHV UHSRVLWRULHV VXFK DV 0\([SHULPHQW %LR&DWDORJXH DPRQJ RWKHUV
&RQVLGHULQJWKHQXPEHURIWDVNVDQGWKHYHULILFDWLRQRIWKHWDVNVWKDWDUHXVHGLQDVSHFLILFZRUNIORZLWLVSRVVLEOH
WR GHWHFW RWKHU VLPLODU ZRUNIORZV $ VFLHQWLVW FDQ DOVR JHW LQIRUPDWLRQ DERXW IDLOXUHV LQ WDVNV WKURXJK WKH GDWD
FDSWXUHG GXULQJ H[HFXWLRQ DQG LQIRUPDWLRQ RI FKDQJHV WKDW RFFXUUHG EHWZHHQ YHUVLRQV RI D JLYHQ ZRUNIORZ
SURYLGLQJ WR WKH UHVHDUFKHUV VWUDWHJLFDONQRZOHGJHDERXWZRUNIORZVYHUVLRQVXVHG LQDQH[SHULPHQW)RU WKLV WKH
GDWDFROOHFWHGGXULQJZRUNIORZVPRGHOLQJDQGH[HFXWLRQDUHDQDO\]HGXVLQJWKH35292(;7RQWRORJ\,WDOORZV
WKHLGHQWLILFDWLRQRIWKHHYROXWLRQKLVWRU\DQGLQGLFDWHVZKLFKZRUNIORZVDUHSUHGHFHVVRUVDQGVXFFHVVRUVRIDJLYHQ
ZRUNIORZDVZHOODVWKHWDVNVDQG6:06XVHGE\WKHPDQGWKHH[SHULPHQWWRZKLFKLWEHORQJVDVVKRZQLQ)LJXUH

	Ǥ͵ǤǦ

	ǤͶǤ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

)LJ(6(&23UR9HUVLRQ,QWHUIDFH
)URPWKLVLQIRUPDWLRQWKH(6(&23UR9HUVLRQPD\VXJJHVWVWUDWHJLFFKDQJHVERWKUHODWHGWRWKHPRGHOLQJDQG
H[HFXWLRQ RI WKHZRUNIORZ KHOSLQJ WKH VFLHQWLVW RU WKH JURXS FRRUGLQDWRU WR LPSURYH H[SHULPHQW UHVXOWV DQG WR
LGHQWLI\IDLOXUHVRUSRLQWVWKDWQHHGWREHFRUUHFWHGODWHU)RUWKLV(6(&23UR9HUVLRQDUFKLWHFWXUHSURYLGHVDZHE
LQWHUIDFHVRWKDWWKHLQIRUPDWLRQDERXWHYROXWLRQDQGPDLQWHQDQFHFDQEHHDVLO\TXHULHGDQGDQDO\]HGFRQWULEXWLQJ
WR WKHHYDOXDWLRQRIGDWDSURGXFHG LQ WKHH[SHULPHQW$QH[DPSOHRI WKH LQWHUIDFHFRQWDLQLQJ LQIHUUHGZRUNIORZV
LQIRUPDWLRQXVLQJ35292(;7RQWRORJ\FDQEHVHHQLQ)LJXUH
)XUWKHUPRUHZLWKDLPRIYHULI\LQJWKHXVHRIGHVFHQWDSSURDFKHVWRWKHFRQVWUXFWLRQRIQHZZRUNIORZVZKLFK
JHQHUDWHV DQ HYROXWLRQDU\ OLQH LW ZDV DQDO\]HG D JURXS RI ZRUNIORZV RI D VFLHQWLVW IURP WKH P\([SHULPHQW
UHSRVLWRU\&RQVLGHULQJWKHVHGDWDDQH[DPSOHRI(6(&23UR9HUVLRQXVHLVSUHVHQWHGLQ)LJXUH$DQG%
%RWKZRUNIORZVZHUHFUHDWHGE\WKHVDPHVFLHQWLVWDQGDUHUHODWHGWRWKHVHDUFKIRULQIRUPDWLRQRQDPHGLFDOEDVLV
(6(&23UR9HUVLRQGHWHFWHG WKDWZRUNIORZ% LV DQ HYROYHGYHUVLRQRIZRUNIORZ$ DQGRWKHU UHVHDUFKHUVZKR
KDYHQRNQRZOHGJHRIWKHH[LVWHQFHRIWZRYHUVLRQVRIWKHVDPHZRUNIORZDUHLQIRUPHGDERXWLWDYRLGLQJUHZRUN
%HVLGHVWKHVFLHQWLVWVFDQDFFHVVLQIRUPDWLRQDERXWWKHLUVXFFHVVRUIDLOXUHSUREOHPVUHSRUWHGGXULQJWKHH[HFXWLRQ
DQGPRGLILFDWLRQVUHTXLUHGIURPRQHYHUVLRQWRDQRWKHU


KWWSZZZP\H[SHULPHQWRUJZRUNIORZVKWPO
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
)LJ$:RUNIORZ$%:RUNIORZHYROYHG$
)LJXUHSUHVHQWV7DYHUQDZRUNIORZVZLWKWDVNVUHJLVWHUHGLQ(6(&23UR9HUVLRQDQGJHQHUDWHGDQLGHQWLILHU
IRUHDFKWDVN9HULI\LQJZKLFKWDVNVXVHDSDUWLFXODUVHUYLFHLWLVSRVVLEOHWRLGHQWLI\ZKLFKZRUNIORZVXVHWKHVDPH
WDVNV 7KH XVH RI FRPPRQ WDVNV E\ DZRUNIORZ GHILQHV WKH VLPLODULW\ EHWZHHQ WKHP EHHQPRUH RU OHVV VLPLODU
GHSHQGLQJRQWKHQXPEHURIFRPPRQWDVNV,WLVSRVVLEOHWRQRWHWKDWWKHZRUNIORZ%LVDQHYROXWLRQRI$JLYHQWKDW
WKHLQSXWVDQGFRQVHTXHQWO\WKHSDUDPHWHUVDUHWKHVDPH7KH\DOVRXVHWKHVDPHWDVNUXQBH6HDUFKEXWZRUNIORZ
%KDVWKHDGGLWLRQRIDQHZVHUYLFH;3DWKB6HUYLFHZKLFKUHVXOWVLQDGLIIHUHQWRXWSXW7KDWLQIRUPDWLRQXQGHUOLHV
WKHQHHGIRUFRUUHFWLYHPDLQWHQDQFHVXFKDVUHSODFLQJWKHROGVHUYLFHE\DVLPLODURQHNHHSLQJWKHZRUNIORZXVHIXO
IRU WKH H[SHULPHQW DQG IRUXVH E\RWKHU VFLHQWLVWV LQ VLPLODU UHVHDUFK FRQWH[W$QRWKHU LOOXVWUDWLYH H[DPSOH RI(
6(&23UR9HUVLRQXVH FRQVLGHULQJ WKHP\([SHULPHQW UHSRVLWRU\ LV DQZRUNIORZ WKDW KDV LQDFWLYH VHUYLFHV7KLV
LQFRQVLVWHQFHLVQRWGHWHFWDEOHRQP\([SHULPHQWUHSRVLWRU\7KLVLVVXHFDQFRQWULEXWHWRKLQGHUWKHZRUNIORZUHXVH
+RZHYHUZLWKKHOSRI(6(&23UR9HUVLRQLWFDQEHHDVLO\GHWHFWHG
$QRWKHU LPSRUWDQW VRXUFH WKDW FDQ KHOS WR LPSURYH WKH UHVXOWV LV KLVWRULFDO GDWD DERXW ZRUNIORZV 7KH XVH RI
RQWRORJLHVDQG LQIHUHQFHPHFKDQLVPVKHOS WRGHULYH LPSOLFLWNQRZOHGJHIRU WKH LPSURYHPHQWRI WKHHYROXWLRQDQG
PDLQWHQDQFHRIZRUNIORZVEXWLPSRUWDQWLQIRUPDWLRQFDQDOVREHGLVFRYHUHGIURPKLVWRULFDOGDWD&RQVLGHULQJWKLV
FRQWH[W RQH RI WKH SUREOHPV HQFRXQWHUHG LQ KLVWRULFDO DQDO\VLV RI VFLHQWLILF ZRUNIORZV DQG WKH SURSRVLWLRQ RI
LPSURYHPHQWVEDVHGRQWKHVHGDWDLVWKHODFNRIKLVWRULFDOGDWDEDVHV,QWKLVYHLQ(6(&23UR9HUVLRQLVSUHSDUHGWR
KDYHDQHYROXWLRQDQGPDLQWHQDQFHUHSRVLWRU\2XUSURSRVDO LVSUHSDUHGWRFRPELQHKLVWRULFDOZRUNIORZGDWDZLWK
RQWRORJ\XVLQJDZUDSSHU WRH[LVWLQJZRUNIORZUHSRVLWRULHV VXFKDVP\([SHULPHQW LQRUGHU WRFRQWULEXWH WR WKH
FRQVWUXFWLRQRIDNQRZOHGJHEDVHDERXWZRUNIORZHYROXWLRQDQGPDLQWHQDQFH
7KHXVHRISURYHQDQFHRQWRORJLHVDQGLQIHUHQFHUXOHVWRVXSSRUWHYROXWLRQDQGPDLQWHQDQFHRIZRUNIORZVZHUH
SUHVHQWHG LQVHFWLRQ7KHVSHFLILFDWLRQRIDGDWDEDVHPRGHOEDVHGRQ3529PRGHOKDVDOVREHHQVSHFLILHGDQG
LPSOHPHQWHG7KXV WKHQH[W VWHS LQ(6(&23UR9HUVLRQVSHFLILFDWLRQ LV WRSURYLGHDFFHVV WRH[LVWLQJZRUNIORZV
UHSRVLWRULHV LQRUGHU WRFDSWXUHKLVWRULFDOGDWDQHHGHGWRVXSSRUW WKHHYROXWLRQDQGPDLQWHQDQFHRIZRUNIORZV)RU
WKLVSXUSRVHEDVHGRQVHDUFKFRQGXFWHGLQWKHUHSRVLWRULHVDQGLQWKHOLWHUDWXUHWKHIROORZLQJLQIRUPDWLRQPXVWEH
FDSWXUHG IURP WKHVH UHSRVLWRULHV YHUVLRQ LQIRUPDWLRQ WDVN LQIRUPDWLRQ FUHDWLRQ LQIRUPDWLRQ PDLQWDLQDELOLW\
GHSHQGHQFHVDQGXVDJHLQIRUPDWLRQ
7KH H[WUDFWHG KLVWRULFDO GDWD FDQ EH XVHG LQ (6(&2 3UR9HUVLRQ LQ RUGHU WR PLQH QHZHU HYROXWLRQ DQG
PDLQWHQDQFHLQIRUPDWLRQUHODWHGWRDJLYHQZRUNIORZRULWVVHUYLFHV
&RQFOXVLRQ
7KH (6(&2 3UR9HUVLRQ LV DQ H[WHQVLRQ RI (6(&2 D ZHEEDVHG VRIWZDUH HFRV\VWHP GHVLJQHG WR VXSSRUW
UHVHDUFKHUV WR DFFRPSOLVK DFWLYLWLHV GXULQJ WKH RYHUDOO VFLHQWLILFZRUNIORZ OLIH F\FOH7KURXJK WKH FROOHFWLRQ DQG
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DQDO\VLV RI ZRUNIORZ H[HFXWLRQ GDWD LW LV SRVVLEOH WR EXLOG DQ HYROXWLRQ DQG PDLQWHQDQFH NQRZOHGJH EDVH
VXSSRUWLQJUHXVHDGDSWDWLRQDQGRSWLPL]DWLRQRIZRUNIORZV
&XUUHQWO\ (6(&2 3UR9HUVLRQ DOORZV VFLHQWLVWV WR FDSWXUH ZRUNIORZ GDWD DYDLODEOH YLD D ZHE VHUYLFH 'DWD
FROOHFWHGE\WKHDUFKLWHFWXUHDUHVWRUHGLQDGDWDEDVHZKLFKZDVPRGHOHGEDVHGRQWKH3529SURYHQDQFHPRGHO
DOORZLQJ TXHU\LQJ ZRUNIORZ GDWD 7KHVH GDWD IHHG 35292(;7 RQWRORJ\ ZKHUH VSHFLILF GRPDLQ UXOHV GHWHFW
LQIRUPDWLRQ DERXW WKH HYROXWLRQ DQG PDLQWHQDQFH RI D ZRUNIORZ DQG WKLV LQIRUPDWLRQ LV PDGH DYDLODEOH WR WKH
VFLHQWLVWXVLQJDZHE LQWHUIDFH7KLV LQIRUPDWLRQ LVSURYLGHG WRVFLHQWLVWV LQDQDXWRPDWHGPDQQHU IDFLOLWDWLQJ WKH
LGHQWLILFDWLRQRIIDLOXUHVDQGKHQFHWKHVHDUFKIRUDVROXWLRQ7KHDSSURDFKDOVRFRQWULEXWHVWRWKHVSHFLILFDWLRQRID
NQRZOHGJHEDVHZKLFKFDQGHWHFWWKHQHHGIRUPDLQWHQDQFHRUHYROXWLRQSRLQWVLQZRUNIORZV%HVLGHVWKHVWUDWHJLF
LQIRUPDWLRQFDQDOVRKHOSVFLHQWLVWVZKHQRSWLPL]LQJWKHSURFHVVDQGGHWHFWLQJHYHQWXDOIDLOXUH
+RZHYHUKLVWRULFDOZRUNIORZVGDWDFDQEULQJHYHQPRUHJDLQVFRQFHUQLQJHYROXWLRQDQGPDLQWHQDQFH%DVHGRQ
SUHOLPLQDU\ DQDO\VLV RI DYDLODEOH ZRUNIORZV UHSRVLWRULHV LW ZDV SRVVLEOH WR LGHQWLI\ D ODFN RI HYROXWLRQ DQG
PDLQWHQDQFHLQIRUPDWLRQLQVXFKUHSRVLWRULHV7KHUHIRUHLWZDVREVHUYHGWKHQHHGWRVWRUHWKHZRUNIORZKLVWRU\DQG
WKDWWKLVLQIRUPDWLRQFDQEHFRPHDYDLODEOHWRRWKHUVFLHQWLVWV
7KHVSHFLILFDWLRQRIWKLVERG\RINQRZOHGJHLQHYROXWLRQDQGPDLQWHQDQFHDFWLYLWLHVFRQWULEXWHVWRWKHFRPPXQLW\
DVDZKROHVLQFHDQ\RQHFDQPDNHXVHRISURYHQDQFHLQIRUPDWLRQIRUUHXVLQJZRUNIORZVLQWKHLUH[SHULPHQWV7KXV
LWLVSDUWRI(6(&23UR9HUVLRQDUFKLWHFWXUHWKHGHYHORSPHQWRIDKLVWRULFDOZRUNIORZGDWDUHSRVLWRU\ZKLFKFDQ
WDNH LQIRUPDWLRQ IURP WKH H[LVWLQJ UHSRVLWRULHV DQG XVH WKH 3529PRGHO DV D EDVLV IRUPRGHOLQJ DOLJQHGZLWK
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